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Description 

FIELD OF THE INVENTION 

The invention relates to the art of manufacturing 
structures for absorbing body exudate. More specifi- 
cally, the invention relates to a highly absorbent, flexible 
and resilient, non-defiberized cellulosic pulp material 
providing a soft, fluid-absorbent component, well-suited 
for use in disposable absorbent products such as sani- 
tary napkins, diapers, incontinence pads, adult briefs, 
wound dressings and the like. The invention also 
extends to a method for manufacturing the f luid-absoifo- 
ent cellulosic pulp material, to a disposable absorbent 
product utilizing the fluid-absorbent cellulosic material 
and to a method for enhancing the resilience, fluid- 
absoibency and flexibility of non-deflberized cellulosic 
pulp material. 

BACKGROUND OF THE INVENTION 

Many disposable absorbent articles use cellulosic 
pulp fluff material as the absorbent core. Such cores are 
generally soft, flexible and absorbent but tend to be 
bulky and thick and have poor wicking properties. In 
addition, cellulosic pulp fluff cores have poor structural 
stability, prone to collapsing when wet. 

An absorbent structure that has poor wicking prop- 
erties may increase the likelihood of failure of the 
absorbent product to hold and contain body fluids. Body 
fluids will be localized to a certain area of a poorly wick- 
ing absorbent core, causing saturation in such area 
whereby excess fluid may overflow through an external 
surface of the absorbent product. This overflow may 
contact the user's garment and cause stains or contact 
the user*s body and cause wet discomfort or rash. It is 
therefore desirable to provide an absorbent core for dis- 
posable absorbent articles which can wick away body 
fluids from the point of contact with the absorbent core 
and spread it through the absorbent core to more effi- 
ciently utilize the entire surface area of the absort>ent 
core. The improved wicking properties of such an 
absorbent core provide the capacity for fluids to travel 
by capillary action tiiroughout the surface area of the 
absorbent core and thus permit the use of thinner cores, 
since more absorbent volume can be made available for 
absorbing body fluids by such wicking action. Thinner 
absorbent cores may prove to be more comfortable for 
the user and less unsightly or obvious when worn under 
clothes. 

Absorbent cores with excellent wicking properties 
comprising peat moss and wood pulp composite mate- 
rials are described, for exan^le. in U.S. patents, num- 
bers 4,170,515: 4.226.237; 4.215.692; 4.507.112; 
4.676.871; and 4.473.440. In accordance witii the 
teaching of these patents, an absorbent structure com- 
prising peat moss as a primary absorbent component is 
formed as a sheet by air or wet laying of fibers and cal- 
endering the sheet to obtain a relatively thin, l.e. from 



about 0.01 to 0.1 inch (In) thick and relatively dense, i.e. 
from about 0.2 to 1.0 gram per cubic centimeter (g/cc} 
structure. Such absorbent peat loss sheets may be 
processed to Inaease tiieir flexibility by subjecting tiie 

5 sheets to mechanical tenderizing such as by perf- 
embossing processes as described in US. patent 
number 4,596,567 or microcorrugating processes as 
described in US. patent number 4,605.402. 

The peat moss sheets thus formed have a large 

10 proportion of extremely tiny pores and capillaries which 
give them the ability to absorb and retain an enormous 
capacity of fluid. The peat moss pores swell as they 
absorb fluid, however, this swelling does not cause a 
foss of capacity for further absorbing fluid. Ratiier, tiie 

15 swelling contributes to the ability of tiie sheet to retain 
fluid while generally maintaining tiie structural integrity 
of the absorbent structure in use. 

The wicking properties of tiie above-described peat 
moss sheets provide the ability for tiie sheets to be 

20 highly absorbent and thin. The flexibility of peat moss 
sheets may be improved by perf-embossing and/or 
microcorrugating processes as described above. 

While peat moss sheets make excellent absorbent 
and wicking cores for disposable absorbent articles, 

25 tiiey have limitations. Peat moss sheets may not be 
readily available particularly in areas which lack the crit- 
ical raw material, i.e. peat moss or sphagnum moss of 
desirable age. structure and moisture content. Peat 
moss sheets also are relatively dark in color and may 

30 not be aesthetically acceptable for use in all absorbent 
products. 

Having regard to tiie foregoing, it is desirable to pro- 
vide a thin, absorbent and wicking core for disposable 
absorbent articles which may be substituted for peat 

35 moss sheets or cellulosic pulp fluff sheets. 

Attempts to utilize other cellulosic pulp materials 
such as Kraft wood pulp boards as absorbent cores 
have not been successful because tiiey tend not to have 
as much absorbent capacity as peat moss composite 

40 Sheets but more importantiy Kraft wood pulp boards 
cannot be sufficientiy softened for tiieir intended use. 
While the flexibility and other characteristics of such 
Kraft wood pulp boards may be improved by perf- 
embossing and/or microcorrugating techniques, such 

45 products still do not provide a desirable combination of 
absorption capacity and fluid penetration, wicking rates 
and most importantiy a sufficient degree of flexibility for 
optimal use in disposable absorbent products, including 
packaging materials, tampons and particularly sanitary 

50 napkins. 

It is, therefore, an object of the present invention to 
provide a fluid-absorbent cellulosic pulp sheet which 
does not utilize peat moss in its structure but has suffi- 
cient absorption capacity as well as a relatively short 

55 fhjid acceptance time, and possesses good flexibility 
and resiliency for use in disposable absorbent articles. 
Optimal flexibility of such products requires that tiie 
product be comfortably soft and flexible to the wearer 
but stiff and strong enough to withstand bunching and 
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breakage when subjected to mechanical stress in a dry 
and a wet state. 

Another object of the invention is to provide a 
method for manufacturing such fluid-absorbent cellu- 
loslc pulp sheet. 

Another object of the invention is to provide a dis- 
posable absorbent product which uses such cellulosic 
pulp sheet as an absorbent component. 

Yet, another object of the invention is a method for 
enhancing the flexibility, resiliency and fluid-absorbency 
characteristics of non-defiberized cellulosic pulp mate- 
rial. 

SUMMARY OF THE INVENTION 

Traditionally, cellulosic pulp fluff has been manufac- 
tured by grinding a high density cellulosic pulp board in 
a mill which mechanically ruptures the physical inter- 
fiber bonds to produce a fibrous network, the so-called 
"fluff, with a very high void volume. An important eco- 
nomic factor in any process to convert cellulosic pulp 
boards into fluff material is the energy cost fbr operating 
the grinding mill. It is generally accepted that regardless 
of the kind of equipment used for the conversion, the 
cost of energy is a significant factor in the overall con- 
version expenditure. 

To reduce the energy consumption of a grinding 
mill, it is common practise to incorporate in the cellulosic 
pulp board a debonding agent which acts to reduce the 
forces uniting the cellulosic fibers, by providing a steric 
hindrance. As a result, less energy is required to 
defiberize the cellulosic pulp board. The most popular 
debonding agents which are commercially available 
from various sources are based on quaternary amo- 
nium compounds. Canadian patent number 1,152,710 
granted to Kimberly-Clark Corporation on August 30, 
1983, describes a debonder of this dass. Debonding 
agents are also described and disclosed in U.S. patent 
number 4,482.429 at col. 4, lines 8-36; U.S. patent 
number 3,972,855; U.S. patent number 4,144,122; and 
U.S. patent number 4,432,833. It has also been sug- 
gested to treat a cellulosic pulp board with debonding 
agent and then perf-emboss the debonded pulp board 
to reduce its stiffness to acceptable levels for use as an 
absorbent core in a disposable absorbent product. The 
combination of debonding and perf-embossing 
increases the absorption and flexibility of the cellulosic 
pulp board. 

As a substitute to chemical debonding agents, it 
has been suggested to introduce in the cellulosic pulp 
board cross-linked cellulosic fibers providing a high- 
bulK resilient structure acting to maintain a certain 
spacing between the fibers of the cellulosic pulp board, 
to achieve a reduction in the cohesiveness of the fibrous 
network. As an example, the United States patent 
number 4,853,086 granted to Weyerhaueser Conpany 
on August 1 , 1989 describes a method for manufactur- 
ing such cross-linked cellulosic fibers. In essence, the 
method consists of spraying a wet or partially dried web 



of cellulosic fbers with an aqueous solution of a glycol 
and dialdehyde. 

The present inventors have made the unexpected 
discovery that by incorporating a debonding agent and 

5 cross-linked cellulosic fibers to a board of cellulosic 
pulp, a synergy effect develops, vastly improving the 
resiliency, flexibility and fluid-absorbency (for the pur- 
pose of this specification, lluid-absorbency" shall solely 
mean the ability of a body to take-up fluid, regardless of 

10 how fluid-retentive the body is. For example, the transfer 
layer of a compound absorbent structure, provided to 
meter fluid to the reservoir layer, will be described as 
fluid-absorbent although it has a relatively poor fluid 
retentivity) of the board, providing a soft, highly absorb- 

15 ent sheet that may be used in a non-defiberized form as 
an absorbent component fbr disposable ak>sorbent 
products such as sanitary napkins, diapers, adult briefs, 
incontinence pads, wound dressing and the like. A par- 
ticularly significant advantage of this absorbent struc- 

20 ture resides in that no defiberization is required, which 
considerably reduces the manufacturing cost of the 
absorbent structure. 

The debonding agent (fbr the purpose of this spec- 
ification "debonding agent" should be construed to 

2S include any agency acting chemically on the cellulose 
fibers to reduce the incidence of hydrogen bonding 
between the fibers by steric hindrance action) cooper- 
ates with the cross-linked cellulosic fibers to provide the 
essential ingredients necessary to relax the fibrous net- 

30 work of the cellulosic material. More specifically, the 
debonding agent weakens the interfiber bonds, while 
the cross-linked cellulosic fibers provide, by virtue of 
their inherent resiliency, an expansion force pushing the 
fibers away from one another. The resulting fibrous net- 

35 work has a void volume which is high enough to provide 
an excellent fluid-absorption capacity and a high fluid- 
acceptance rate, while remaining below the level 
beyond which the structural integrity of the fluid-absorb- 
ent sheet is compromised in use. The increase in the 

40 inter-fiber distances also provides the fibrous network 
with the ability to flex under low effort and to return to its 
original configuration upon the cessation of the defor- 
mation effort. These characteristics provide increased 
comfort potential allowing the fluid-absorbent, non- 
45 defiberized cellulosic sheet to be used as an absorbent 
component in disposable absorbent products for use 
next to the body. 

Interestingly, the fluid-absorbent cellulosic sheet is 
particularly stable in a wet condition, exhibiting only a 

50 limited collapse upon fluid take-up. This phenomenon is 
attributable to tiie ability of the cross-linked cellulosic 
fibers to maintain the fibers of the fluid-absorbent cellu- 
losic sheet in a spaced apart relationship in the pres- 
ence of a fluid medium. 

55 In a preferred embodiment, the fluid-absorbent cel- 
lulosic sheet comprises cross-linked, fibrous cellulosic 
material in the range from about 1 to about 99 percent 
based on the dry weight of cellulose. The debonding 
agent is present in the fluid-absorbent cellulosic sheet in 
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the range from about 0.05 to about 1 0 percent based on 
the dry weight of cellulose. 

Advantageously, the fluid-absorbent cellulosic 
sheet is mechanically tenderised by perf-embossing or 
microcorrugation to increase its flexibility for further 
enhancing its comfort potential. 

The starting material for manufacturing the fluid- 
absorbent cellulc^c sheet is preferably selected from 
the group consisting of sulfate, sulfite, debonded, 
bleached, unbleached, Kraft wood pulp, thermo- 
mechanlcal pulp, chemical thermal mechanical pulp, 
wood pulp bleached by a chlorine process arxJ wood 
pulp bleached by hydrogen peroxide. 

As embodied and broadly described herein, the 
invention further comprises a method for manufacturing 
a non-defiberized. fluid-absorbent sheet, comprising 
the step of incorporating in a cellulosic pulp board effec- 
tive amounts of cross-linked cellulosic fibers and 
debonding agent to enhance the resiliency, flexibility 
and f luid-absorbency of said cellulosic pulp board. 

In a preferred embodiment, the cross-linked cellu- 
losic fibers are added to a slurry of cellulosic pulp which 
is used for making the cellulosic pulp board. The slurry 
is then formed into a web and dewatered to obtain the 
highly resilient and flexible. fluid-absoit>ent cellulosic 
sheet. The debonding agent may be added to the slurry 
or applied to the web in a dried or partially dried condi- 
tion such as by spraying, soaking or kissing. 

As embodied and broadly described herein, the 
Invention also provides a method for increasing the 
resilience, flexibility and fluid-absorbency of a non- 
defiberized cellulosic pulp board, comprising the step of 
Incorporating in said cellulosic pulp board effective 
amounts of debonding agent and cross-linl«l cellulosic 
fibers. 

As embodied and broadly described herein, the 
invention also extends to a disposable, laminated, fluid 
absorbent product such as a sanitary napkin, a diaper, 
an adult brief, an incontinence pad. a wound dressing 
and the like, comprising: 

a) a fluid-permeable cover layer; 

b) a fluid-impervious backing layer In a generally 
parallel and spaced apart relationship with said 
fluid-permeable cover layer; and 

c) an absorbent component between said layers, 
said absorbent component comprising a non- 
defiberized cellulosic pulp board containing effec- 
tive amounts of debonding agent and cross-linked 
cellulosic fibers, enhancing the resiliency, flexibility 
and fluid-absorbency of said pulp board. 

The fluid-absorbent cellulosic sheet according to 
the invention may also be utilized in other absorbent 
products such as inserts for tampons, or as desiccants 
for use in packaging materials to keep goods dry during 
shipping or storage. 



BRIEF DESPRIPHQN QF THE DRAWINgg 

- Rgure 1 1s an idealized perspective view at the fiber 

level of a cellulosic pulp board in raw form, i.e. free 
5 of agents that hinder the hydrogen bonding 

between the cellulosic fibers; 

Rgure 2 illustrates the network of the cellulosic pulp 

board of Figure 1 in which cross-linked cellulosic 

fibers have been incorporated; 
10 - Figure 3 is an idealized view of the fibrous network 

shown in Figure 2 in which a debonding agent has 

been incorporated; and 

Figure 4 is a fragmentary, perspective view of a 
sanitary napkin incorporating the fluid-absorbent 
IS cellulosic sheet according to the invention. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Rgure 1 is an idealized, perspective view on a 

20 highly enlarged scale of the fibrous network 1 0 of a cel- 
lulosic pulp board in raw form. It should be understood 
that this representation is solely for illustrative purposes 
and it does not necessarily conform to the true material 
structure of the cellulosic pulp board. 

25 The fibrous network 10 is composed of individual 
cellulosic fibers 12, which are randomly oriented and 
are united to one another by hydrogen bonding. The fib- 
ers 12 form a highly dense and cohesive network with 
only a limited amount of void volume therebetween. 

30 TNs translates into poor fluid-absorption properties and 
into a rigid, relatively non-conformable structure, mak- 
ing the cellulosic pulp board unsuitable for use as an 
absorbent layer in a disposable absorbent product. 
In order to reduce the cohesiveness of the fibrous 

35 network 10, primarily for facilitating its mechanical 
defiberization, the prior art teaches to incorporate in the 
fbrous network 10 cross-linked cellulosic fibers provid- 
ing a high-bulk, resilient structure which functions to 
physically space the fibers 12 from one another. 

40 Rgure 2 illustrates schematically a cellulosic 
fbrous network 14 containing cross-linked cellulosic fib- 
ers 16. The cross-linked fbers 16. forming a space 
frame-like structure are uniformly interspersed with the 
fbers 12 and, by virtue of their inherent resiliency, urge 

45 the fibers 12 away from one another. However, it is 
believed that the hydrogen bonding between the fibers 
12 remains very strong and greatly overwhelms the 
resistance to deformation of the cross-linked cellulosic 
fbers 1 6. As a result, the space frame-like structure Is in 

so a virtually collapsed condition, achieving only a limited 
reduction in cohesiveness of the fibrous network 14. 
The reduction in structural integrity of the fbrous net- 
work 14 considerably reduces the energy required to 
mechanically defiberize it, however, it does not suffi- 

55 dently improve its fluid-absorbency. resiliency and flexi- 
bility to allow the fbrous network 14 to be 
advantageously used as an absorbent component in a 
disposable absorbent product. 
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J The method for manufacturing the cross-linked cel- 

lulosic fibers 16 will not be described herein because 
this technology is well documented in the patent litera- 
ture. For example, U.S. patent 4.853.086 discloses a 
process for manufacturing the cross-linked cellulosic 
fibers by spraying a wet or only partially dried cellulosic 
fibrous web with an aqueous solution of a glycol and 
dialdehyde. 

Figure 3 illustrates a cellulosic pulp board treated 
with a debonding agent and containing cross-linked cel- 
lulosic fibers 16. It is apparent that the fibrous network 
18 is considerably more relaxed than the fibrous net- 
work 14, exhibiting comparatively large interfiber dis- 
tances which translate into a higher void volume and an 
increased, overall bulk. The significant improvement in 
bulking by comparison to the fibrous network 1 4 shown 
In Figure 2 is attributable to the debonding agent which 
inhibits the hydrogen bonding between the fibers, 
reducing the forces collapsing the space frame-like 
structure formed by the cross-linked cellulosic fibers 16. 
As a result the space frame-like structure expands the 
entire fibrous network 18 by virtue of its ability of 
rebound or shape recovery after deformation. 

The fibrous network 18 is advantageous for use in a 
non-def iberized form as an absorbent component for a 
disposable absorbent product such as a sanitary nap- 
kin, a diaper, an incontinence pad. an adult brief, a 
wound dressing and the like. It offers exceptional fluid 
absorption properties such as a good capacity and a 
high fluid-acceptance rate as well as good wicking char- 
acteristics. In addition, it has a good comfort potential 
because it is soft and flexible, providing an absorbent 
product which is highly conformable to the area of the 
body to which it is Intended to be applied, thus providing 
good gasketing properties, i.e. the ability to conform to 
the surface of the body In addition, the fibrous network 
18 is capable to maintain its integrity in the dry and in 
the wet state. Further, its degree of collapse upon tak- 
ing-up fluid is relatively small, providing a good struc- 
tural integrity in the presence of a fluid medium. 

The various fluid-absorbency characteristics of the 
fibrous network 18 may be tailored according to the 
intended application by varying the density of the 
fibrous network 18. For example, by decreasing the 
density of the fibrous network 18, the fluid-acceptance 
rate increases at the expense of fluid retentivity and 
capacity. Such a structure would be suitable as a trans- 
fer layer in a compound absorbent component for 
metering fluid to a reservoir layer. Conversely, an 
increase of density will favour the fluid-absorbency 
requirements for a reservoir layer. For a single layer 
absorbent structure, the density is selected to provide 
the necessary balance between the various fluid- 
absorbency characteristics. 

The fluid-absorbent cellulosic pulp sheet according 
to the invention is manufactured by incorporating into a 
slurry of cellulosic pulp material cross-linked cellulosic 
fibers prepared in accordance with the process gener- 
ally set forth in U.S. patent 4,853.086. The percentage 



of cross-linked cellulosic fibers in the slurry is in the 
range from about 1 to about 99 percent based on the 
dry weight of cellulose. 

The appropriate debonding agent is also added in 

5 the slun-y of cellulosic material, in the range from about 
.05 to about 10 percent based on the weight of cellu- 
lose. A hydrophilic debonder has been found satisfac- 
tory (By "hydrophilic debonder" is meant a debonding 
agent that preserves the hydrophilic nature of the cellu- 

10 losic material). U.S. patent number 4.432.833 discloses 
various hydrophilic quaternary amine debonders and 
U.S. patent numbers 3.972.855 and 4,144,122 disclose 
various debonding agents including the commercially 
available BEROCELL 584 debonding agent which is a 

75 particularly prefen^ed debonding agent for use in the 
present invention. 

TTie slurry is formed into a web and dewatered to 
form the fluid-absorbent cellulosic sheet. 

In a variant, the debonding agent may be incorpo- 

20 rated into the cellulosic material after the slun-y has 
been formed into a web. For example, the debonding 
agent may be sprayed on one or on both sides of the 
web, or the web may be soaked into a solution of 
debonding agent for a deeper penetration. Also, a kiss- 

25 ing technique may be employed, as described in Cana- 
dian patent number 596,894 issued on April 26, 1960 to 
Chicopee Manufacturing Corporation, U.S.A. 

The starting material for making the slurry of cellu- 
losic material is selected from the group consisting of 

30 sulfate, sulfite, debonded. bleached, unbleached, Kraft 
wood pulp, thermo-mechanical pulp, chemical thermal 
mechanical pulp, wood pulp bleached by a chlorine 
process and wood pulp bleached by hydrogen peroxyde 
and mixtures thereof. 

35 In order to further tenderize, soften and improve the 
flexibility of the fluid-absorbent cellulosic sheet, it may 
be subjected to mechanical tenderizing by perf- 
embossing or microcorrugating processes as generally 
described in the United States patents granted to Per- 

40 sonal Products Company, numbers 4.596.567 and 
4.559.050. issued on June 24, 1986 and December 17, 
1985, respectively 

Broadly stated, the perf-embossing operation con- 
sists of perforating by shearing action, at a multiplicity of 

45 points the fluid-absorbent cellulosic sheet to open up its 
structure by locally disrupting the integrity of the fftDrous 
network 18. Subsequently the fluid-absorbent cellulosic 
sheet is embossed transversely and longitudinally by 
passing the sheet between rolls having intermeshing 

50 flutes. The embossing lines created constitute hinges 
which considerably enhance the flexibility of the sheet. 

The microcorrugating operation is similar to the 
perf-embossing process except that no perforation is 
performed. The fluid-absorbent cellulosic sheet is solely 

55 subjected to a lateral embossing operation to create 
closely spaced hinge lines. 

Rgure 4 illustrates a sanitary napkin incorporating 
the fluid-absorbent cellulosic sheet according to the 
invention. The sanitary napkin, designated comprehen- 
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sively by the reference numeral 20. comprises an enve- 
lope 22 defining an internal space receiving an 
absorbent component 24. The envelope 22 indudes a 
fluid-permeable cover layer 25 made of non-woven fab- 
ric or any other suitable porous web, and a fluid-Imper- 
vious backing layer 26 made of polyethylene film, for 
example. The cover and backing layers 25 and 26 are 
heat-sealed to one another along their marginal por- 
tions. 

The absorbent component 24 may have a single or 
a double layer configuration. In the former case, 
depicted in Figure 4, the absorbent component 24 is an 
insert constituted by the fluid-absorbent cellulosic sheet 
according to the invention. In the latter case (not shown 
in the drawings), the absorbent component has a top 
layer, referred to as a transfer layer and a bottom layer, 
designated as a reservoir layer. The fluid-absorbent cel- 
lulosic sheet is particularly suitable for use as a transfer 
layer due to its high fluid-acceptance rate, coupled in an 
intimate fluid-communicative relationship with a reser- 
voir layer made of any suitable highly absorbent and 
retentive material. In a variant, the fluid-absorbent cellu- 
losic sheet may be adapted for reservoir layer duty or 
use by increasing its density, as previously described. 

To attach the sanitary napkin 20 to the wearer's 
underpants, the fluid-impervious backing layer 26 is 
provided with adhesive zones covered with a peelable 
backing (not shown in the drawings). 

Sanitary napkins constructed in accordance with 
the present invention are found to possess a very high 
f iuid-absorption capacity and a comparatively high fluid- 
acceptance rate which reduces the risk of failure when 
a large quantity of fluid is suddenly released on the san- 
itary napkin. In addition, the sanitary napkin is thin, soft 
and flexible so as to be comfortable to the user and to 
conform well to the surface of the body to which it is 
applied to achieve good gasketing effects. 

Applications of the product and methods of the 
present invention for sanitary and other health-care 
uses can be accomplished by any sanitary protection, 
incontinence, medical and absorbent methods and 
techniques that are presently or prospectively known to 
those skilled in the art. For example, the absorbent 
products and methods of the invention can be applied to 
wound dressings or other useful absorbent products. 

Clainns 

1 . A resilient, flexible, fluid-absorbent sheet for use in 
a disposable f luid-absort)ent product, comprising a 
non-defiberized, cellulosic pulp board containing 
effective amounts of a debonding agent and cross- 
linked cellulosic fibers. 

2. A fluid-absorbent sheet as defined in daim 1, 
wherein said fluid-absorbent sheet is mechanically 
tenderized to enhance its flexibility. 



3. A fluid-absorbent sheet as defined in claim 2, 
wherein said sheet is mechanically tenderized by a 
process selected from the group consisting of perf- 
embossing and microconugating. 

5 

4. A fluid-absorbent sheet as defined in claim 1, 
wherein said cellulosic pulp board contains cross- 
linked cellulosic fibers in the range from about 1 to 
about 99 percent based on the dry weight of cellu- 

10 lose In said pulp board. 

5. A fluid-absorbent sheet as defined in claim 1, 
wherein said cross-linked cellulosic fibers comprise 
cellulosic fibers treated with an aqueous solution of 

75 a glycol and diateiehyde. 

6. A fluid-absorbent sheet as defined in claim 1, 
wherein said debonding agent is present in said 
cellulosic pulp board in the range from about 0.05 to 

20 about 10 percent based on the dry weight of cellu- 
lose in said pulp board. 

7. A fluid-absorbent sheet as defined in claim 1, 
wherein said debonding agent is hydrophilic. 

25 

8. A fluid-absorbent sheet as defined in claim 1, 
wherein said cellulosic pulp board indudes a mate- 
rial selected from the group consisting of sulfcite, 
sulfite, debonded, bleached, unbleached, Kraft 

30 wood pulp, thermo-mechanical pulp, chemical ther- 
mal mechanical pulp, wood pulp bleached by a 
chlorine process and wood pulp bleached by hydro- 
gen peroxide and mixtures thereof. 

35 9. A method for manufacturing a non-defiberized. 
fluid-absorbent sheet, comprising the step of incor- 
porating in a cellulosic pulp board effective amounts 
of cross-linked cellulosic fibers and debonding 
agent to enhance the resiliency, flexibility and fluid- 

40 absorbency of sakJ cellulosic pulp board. 

10. A method as defined in claim 9, further comprising 
the step of mechanically tenderizing said cellulosic 
pulp board fbr enhancing its flexibility. 

45 

PatentansprOche 

1 . Elastische. flexible, f IQssigkeitsabsorbierende Lage 
zur Venvendung in anem flQssigkeitsabsoibieren- 

50 den Einwegprodukt, umfassend eine nicht-zerfa- 
serte Zellulose-Zeltstoffpappe mit einem Gehalt an 
wirksamen Mengen an einem bindungslOsenden 
Mittel (debonding agent) und an vernetzten Zellulo- 
sefasern. 

55 

2. RQssigkeitsabsorbierende Lage nach Anspruch 1, 
wobei die f IQssigkeitsabsorbierende Lage zur Ver- 
stdrkung ihrer Flexibilitat mechanisch geschwdcht 
worden ist. 
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3. FIQssigkeitsabsortierende Lage nach Anspruch 2. 
wobei die Lage mechanisch durch ein Verfahren 
geschwacht worden ist, das unter dem "perf -Prd- 
geverfahren und dem Mikroriffelverfahren ausge- 
wahlt ist. 

4- Flusslgkeltsabsorblerende Lage nach Anspruch 1. 
wobei die Zellulose-Z^lstoffpappe vernetzte Zellu- 
loselasern in einer Menge von etwa 1 bis 99%, 
bezogen auf das Trockengewicht der Zellulose in 
der Zellstoffpappe enthait. 

5. Flussigkeitsabsorfoierende Lage nach Anspruch 1, 
wobei die vernetzten Zeltulosefasern Zellulosefa- 
sern unrfassen. die mit einer wa3rigen LOsung 
eines Glykols und eines Dialdehyds behandeit wor- 
den sind. 

6. Flussigkeitsabsorbierende Lage nach Anspruch 1 , 
wobei das bindungsl6sende Mittel in der Zellulose- 
Zellstoffpappe in einer Menge von etwa 0,05 bis 
etwa 10%. bezogen auf das Trockengewicht der 
Zellulose in der Zellstoffi3appe, vorhanden ist. 

7. RQssigkeitsabsorbierende Lage nach Anspruch 1, 
wobei das bindungslOsende Mittel hydrophil ist. 

8. Flussigkeitsabsorbierende Lage nach Anspruch 1, 
wobei die Zellulose-Zeitstoffpappe ein Material ent- 
hdit, das aus der Gruppe Sullatzellstoff, Sulfitzetl- 
stoff, gelOster (debonded) Zellstoff. gebleichter 
Zellstoff. ungebleichter Zellstoff, Kraft-Holzzellstoff, 
thermomechanischer Zellstoff, chemisch-thermo- 
mechanischer Zellstoff, durch ein Chlorverfahren 
gebleichter Holzzellstoff und durch Wasserstoffper- 
oxid gebleichter Holzzellstoff und Gemlsche davon 
ausgewdhlt ist. 

9. Verfahren zur Herstellung einer nicht-zerfaserten, 
flQssigkeitsabsorbierenden Lage, umfassend eine 
Stufe, bei der man einer Zellulose-Zellstoffpappe 
wirksame Mengen an vernetzten Zellulosefasern 
und ein bindungslOsendem Mittel einverl^bt, urn 
die Elastizitat. Flexibilitat und FIQssigkeitsabsorp- 
tion der Zellulose-Zellstoffpappe zu verstdrken. 

10. Verfahren nach Anspruch 9, ferner umfassend eine 
Stufe, bei der die Zellulose-Zellstoffpappe zur Ver- 
starkung ihrer Flexibilitat mechanisch geschwdcht 
wind. 

Revendications 

1. Line feuille flexible et ^lastique absorbant les flul- 
des. destin^e k 6tre utilistedans un produit absor- 
bant les f luides jetable. comprenant une plaque de 
pdte de cellulose non d6f ibr6e contenant des quan- 
tit6s eff icaces d'un agent d^liant et de fibres cellulo- 
siques r6ticul6es. 



2. Une feuille absorbant les ftuides telle que d^finie 
dans la Revendication 1 , ladite feuille absorbant les 
f luides 6tant m6cank|uement ramollie pour am6lio- 
rersa flexibility. 

5 

3. Une feuille absortsant les fludes telle que d^inie 
dans la Revendication 2. ladite feuille 6tant m6cani- 
quement ramollie par un proc^6 s6lectionn6parmi 
le groupe compost du gaufrage par perforation et 

10 de la micro-striure. 

4. Une feuille absorfc)ant les fluides telle que d^finie 
dans la Revendication 1, ladite plaque de pate de 
cellulose contenant des fibres cellutosiques r^ticu- 

75 I6es 6avs une proportion comprise dans la gamme 
allant de environ 1 a environ 99 pour-cent sur la 
base de la masse k sec de la cellulose dans ladite 
plaque de pate de cellulose. 

20 5. Une feuille absork)ant les fluides telle que d^finie 
dans la Revendication 1 , lesdites fibres de cellulose 
r6ticul6es comprenant des fibres cellulosiques trai- 
t^es avec une solution aqueuse d'un glycol et d'un 
diakJ^hyde. 

25 

6. Une feuille absorfc)ant les fluides telle que d^inie 
dans la Revendication 1, ledit agent d^liant ^ant 
present dans ladite plaque de pate de cellulose 
dans une proportion comprise dans la gamme 

30 allant de environ 0,05 a environ 10 pour-cent sur la 
base de la masse a sec de la cellulose dans ladite 
plaque de pate de cellulose. 

7. Une feuille absorbant les fluides telle que d^finie 
35 dans la Revendication 1. ledit agent d^liant ^ant 

hydrophile. 

8. Une feuille absort>ant les fluides telle que d^inie 
dans la Revendication 1. ladite plaque de pate de 

40 cellulose comprenant une matiare s6lectionnae 
parmi le groupe composa de pate de cellulose au 
sulfate, de pate de cellulose au bisulfite, de pate de 
cellulose d61i6e, de pate de cellulose blanchie, de 
pate de cellulose non blanchie, de pate de cellulose 

45 kraft. de pate de cellulose thermom6canique, de 
pate de cellulose thermomacanique chimique, de 
pate de cellulose blanchie par un procada au 
chlore, de pate de cellulose blanchie par un 
peroxyde d'hydrogane et d'un maiange de celles-d. 

50 

9. Une mathode de fabrication d'une feuille absorbent 
les fluides. non-dafbrae, comprenant ratape con- 
sistent a incorporer dans une plaque de pate de 
cellulose des quantitas eff icaces de fibres cellulosi- 

55 ques raticuiaes et d'un agent daiiant afin d'amaiio- 
rer raiasticita. la flexibilita et la capacita 
d*absorption des fluides de ladite plaque de pdte de 
cellulose. 
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10. Une m^thode telle que d^finie dans la Revendica- 
tion 9, comprenant en outre I'^tape consistant k 
ramollir m^caniquement ladrte plaque de pdte de 
cellulose afin d'am^liorer sa flexibility. 

5 
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